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The CARSON Guide Workshop 


"Citizen science" generally refers to observational research and data 
collection conducted by non- professional commonly as volunteers. In the 
environmental science field, citizen scientists may be involved with local and 
regional issues such as bind and wildlife populations, weather, urban sprawl, 
natural hazards, wetlands, lakes and rivers, estuaries, and a spectrum of 
public health concerns. Some citizen scientists may be primarily motivated 
by the intellectual challenge of scientific observations. Citizen scientists may 
now examine and utilize remote-sensing data related to their particular topics 
of interest with the easy-to-use NASA Web-based tools Giovanni and NEO, 
which allow exploration and investigation of a wide variety of Earth remote- 
sensing data sets. The CARSON (Citizens And Remote Sensing Observational 
Network) Guide will be an online resource consisting of chapters each 
demonstrating howto utilize Giovanni and NEG to access and analyze specific 
remote-sensing data. Integrated in each chapter wilt be descriptions of 
methods that citizen scientists can employ to collect monitor, analyze, and 
share data related to the chapter topic which pertain to environmental and 
ecological conditions in their local region. 

A workshop held in August 2008 initiated the development of prototype 
chapters on water quality, air quality, and precipitation. These wilt be the 
initial chapters in the first release of the CARSON Guide, which will be used in 
a pilot project at the Maryland Science Center in spring 2009, The goal of 
the CARSON Guide is to augment and enhance citizen scientist environmental 
research with NASA satellite data by creating a participatory network 
consisting of motivated individuals, environmental groups and organizations, 
and science-focused institutions such as museums and nature centers. 
Members of the network could potentially interact with government programs, 
academic research projects, and not-for-profit organizations focused on 
environmental issues. 


Citizen scientists will connect their 
measurements of local water conditions 
(streams, lakes, and rivets) to large-scale 
global patterns by monitoring ocean 
chlorophyll concentrations in waters closest 
to their watershed- Those monitoring water 
quality in the Washington, D-C region, for 
example, would track chlorophyll 
concentrations in the Atlantic Ocean near 
the mouth of the Chesapeake Bay. 


On August 12-13, 2008, a workshop was held at NASA 
Goddard Space Flight Center to lay the foundation for a 
program in amateur satellite- based Earth observation, titled 
"The Citizens And Remote Sensing Observational Network 
(CARSON) Guide," The CARSON Guide has two objectives: 
to engage people in observations of their local environment 
and to help people connect their local observations to global 
systems using satellite data. 


Secchi disk used to measure 
Seccht depth,, to assess turbidity 


Prepared sampling vials can be used to 
measure dissolved oecygen concentrations 


Local sampling campaigns combined with 
remote- sensing data can increase the 
awareness of citizens interested in 
environmental issues, by giving their local 
observations regional and global context 
The importance of stormwater runoff, buffer 
zones, and streamwater quality is linked to 
estuarine and ocean water quality by means 
of simple and visually comprehensible 
analyses of remote-sen ssng data. 


SeaVVifS chlorophy II concentration 
in the Chesqpedse Bay, £pf‘%\ 2002. 
White renwtely -sensed ehbrq^yl! 
concen batons are less accurate 
In shallow estuaries and near the 
CM£ty they ctfn still be used to 
assess trtrds and events. Other 
remotely-sensed data products can 
also be investigated. 


AIR QUALITY 
WATER QUALITY 
PRECIPITATION 


The 2003 summer workshop focused on air quality, water 
quality, and precipitation. Each team identified local 
environmental measurements relevant to the satellite data 
setfs) appropriate for their topic. In two cases, precipitation 
and water quality, the teams found an existing citizen 
science project that had developed procedures for taking 
the ground-based measurements. The teams then outlined 
a procedure for comparing the measurements to the 
satellite data. 


PR EC 1 P IT- YTI ON ACT! \ T IT 


The precipitation team encouraged 
citizen scientists to join an existing ram 
gauge network (such as the Community 
Collaborative Rain, Nail, & Snow 
(CoCoRaHS) Metwork) and collect rainfefl 
measurements near their home. Citizens 
can compare their measurements to 
other local measurements to track 
regional variability and/ai to historical 
records, available through the local 
weather office. 


frofessi&vil-quality - rain gauge 
shewin it left- Rein gauges can 
also be set up with olher weather 
station q^arabjs to monitor 
temperature ,■ humidity, and wind speed 
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The air quality team developed an activity in which participants select a 
normally visible landmark and photograph it at the same time daily. The 
citizen scientist will note weather conditions, sky color, and the Environmental 
Protection Agency (EPA) air quality index for the time. Over time, participants 
will come to recognize what poor air quality typically looks like. The collected 
photos will serve as an archive of air quality to track trends over bme. 

Example: Views from. Look Rook Tower, Great Smoky Mountains National Pork 
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Rainfall data from the Tropical Rainfall 
Measuring Mission extends to 45° north 
and south latitude. Data from the 
Global Precipitation Climatology Project 
cart also be accessed. 


"Citizen science" - the involvement of non-stientfets in scientific research 
- is becoming an increasingly popular tool both for scientific research and 
public education and outreach. Formal citizen science programs, which 
organize large groups of people to collect or analyze data for a pre- def ined 
purpose, have grown throughout the past century. 

The citizen science program has proven to be an effective outreach tool. 
Evaluations of existing citizen science programs have found that they improve 
scientific literacy — both knowledge of facts and understanding of the 
scientific process (Brossard et al, 2005, Thompson et af, 2007, Tmmbell et ah 
2000) — and increase an in dividual awareness of and connection to the local 
environment which can influence conservation decisions (Evans et ah, 2005). 

Evidence suggests that many Americans may not understand the 
relationship between local environmental issues like air or water quality and 
climate. In a 2007 survey of the public attitude towards science and 
technology^ the National Science Foundation found that 43 percent of 
Americans expressed a strong concern for the environment, up from 35 
percent in 2005. Though global warming was an issue of concern, it only 
ranked 8* among ten environmental issues, Incorporating global satellite 
observations into citizen science projects may improve an in dividual's 
perception of the connections between environmental issues of local concern 
with global environmental issues like climate change and biodiversity, 


The NEO histogram applet (right) was used to -dehicXEtrato the difference *1 
total monthly precipitation over the U.5. Southeast and adjacent Atlantic Ocean 
(area in square box) in April (red) and August (green) 2002. This analysis shows 
the contribution oF convective summer thunderstorms to the hydrology oF this region. 
R-emett-sensrig data can a l® show region?! ramfa H acoixrwLstjons, which may be quits 
different man the amount of precipitation collected n a ran gauge at a single locaBon- 


Clear conditions 


Hazy conditions 


The activities outlined during the workshop wif] be developed into three chapters for the CARSON 'Guide in Fete 
2006 and early 20G9. The activities will be evaluated through a partner!! ip with the MaryPand Science Center 
(Baltimore, MD) beginning in ApriE 2009, The science center will sponsor an Earth observation dub for citizen 
scientists, Based on the response from participants in the dub, the chapters will be revr^ed before being released 
through the NASA Museum Alliance. Further development of the CARSON Guide will indude infonration on how *o 
share observations and data through observer networks; subsequent versions of the CARSON Guide may ir&dude a 
data -sharing system for participants. 


Those who want to do 
a quantitative analysis 
may compare MDDIS 
aerosol optical depth 
values, available 
through the Giovanni 
or NASA Earth 
Observations (NEO) 
web sites, to 
numerical air quality 
values over time. 
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MQDIS Aerosol Optical Depth, August 2 3-30, 200E 





